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ICE MAKING AND DELIVERY SYSTEM 
Background Of The Invention 

In the art of ice making, it is known that a refrigeration system is generally used 
to produce ice, which system includes a condenser unit, an expansion valve and an 
evaporator, with appropriate connections, such that the system operates as a closed loop. 

Generally, an ice making apparatus is associated with the evaporator. 

The condeniser unit generally employs a compressor, a condenser, and a fan or 
other means for helping to dissipate heat from the condenser. 

The evaporator often is used to make ice in the form of frozen cubes or other 
shapes from water that is deposited into trays or other cavities and then frozen due to the 
cooling effect provided by the evaporator. 

In many such systems, when it is desired to evacuate the ice cubes or other shapes 
from their trays or other pockets of formation, heat is applied usually in the form of a hot 
gas, often from the condenser unit. In such systems, the formation of ice cubes or other 
shapes followed by the periodic application of heat to empty the pockets of ice cubes or 
other shapes results in the formation of the ice in batches, such that, after the ice is 
delivered from the pockets, the pockets are again filled with water, for freezing of the 
same by the evaporator. Such batch systems operate therefore, in an ice harvest cyclic 
manner. Examples of such systems may include US patents 6,196,007; 6,134,907; 
5,953,925 and/or 5,787,723, 

In many such systems, the condenser unit is located immediate adjacent to, (or 
close to) the evaporator unit, for ready availability for allowing heat form the condenser 
to facilitate removal of ice cubes or other shapes from the ice-forming pockets. 
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Also, in many prior art units, the ice making apparatus is mounted above the ice 
storage unit for gravity delivery of ice into the storage unit, generally periodically or in a 
cyclic manner as described above, or requires the use of supplemental equipment, such as 
blower/vacuum systems that do not make ice but transport ice to remote storage locations 
in batches, after the ice is made in batches. Other systems, like US patent 6,540,067 
describe ice making, but their condensing unit is not separated from the ice making unit. 

Summary Of Invention 

The present invention is directed to the continuous generation of ice nuggets from 
ice that is formed in an ice making apparatus that is continuously cooled by an associated 
evaporator whereby scraped ice is formed into nuggets and delivered to a storage unit. 

A plurality of evaporators and their associated ice making apparatus may be used 
to continuously deliver ice to the same storage unit, for enhanced distribution of ice 
within the unit, or for delivery of ice to separate storage units, as may be desired. 

The present invention also spaces the condenser unit apart from the evaporator/ice 
making apparatus, and preferably outside the building in which the ice making apparatus 
is located, such that compressor noise and condenser heat dissipation may occur outside 
the building in which ice is being made and in which personnel are working and/or 
accessing ice. 

The present invention delivers ice from the ice making apparatus via a conduit 
that does not rely upon a blower/vacuum system or gravity feed a batch delivery of ice 
into the storage unit(s) and allows for placement of the ice storage unit(s) at location(s) 
located spaced apart from the evaporator/ice making unit, and spaced apart from 
condenser unit, as well. 
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Accordingly, it is a primary object of this invention to provide an ice making and 
delivery system for continuous production and delivery of ice to one or more storage 
units. 

It is another object of this invention to have the condenser unit located spaced 
from or remote from the evaporator/ice making apparatus and from the ice storage unit. 

It is a further object of this invention to accomplish the above objects wherein 
more than one evaporator/ice storage unit may be used to make ice nuggets, for delivery 
to different ice storage units, or to different locations within a given ice storage unit, but 
wherein the ice storage unit(s) are located spaced away from the evaporator/ice making 
apparatus. 

It is another object of this invention to accomplish the above objects, wherein ice 
nuggets are delivered from the ice making apparatus to one or more storage units, via an 
integral driving means other than gravity, as distinguished from a separate 
blower/vacuum system. 

Other objects and advantages of the present invention will be readily apparent 
from a reading of the following brief description of the drawing figure, the detailed 
descriptions of the preferred embodiments, and the appended claims. 

Detail Description Of The Drawing Figure 

Fig. 1 is a schematic illustration of a vertical sectional view taken through a 
building, in which the ice making and delivery system of the present invention is used, 
with a plurality of evaporator/ice making apparatus being provided with refrigerant via a 
condenser unit and returning the refrigerant thereto, and with the ice making apparatus 
shown at a location remote from the condenser unit, and spaced apart from the storage 
unit(s), for continuous delivery of ice nuggets to one or more storage units by a drive 
means other than gravity. 
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Detailed Descriptions Of The Preferred Embodiments 

Referring now to the drawing of Fig. 1 in detail, it will be seen that a building 
generally designated by the numeral 10 is shown, as having a ceiling 11, a floor 12, left 
and right end walls 13 and 14, a far wall 15, and with the near wall opposite the far wall 
15, but not being shown in view of the sectional illustration of Fig. 1 . 

A second floor 16 is shown, divided into two rooms 17 and 18 by means of a 
separation wall 20. 

Above the ground floor 12, is provided a room 21 comprised in the first floor. 

It will be understood that the building 10 as described above is merely by way of 
example, in that any of myriad building layouts may advantageously be provided with ice 
making and delivery system equipment in accordance with this invention. 

A condenser unit 22 is located on the roof 1 1 of the building 10. 

The condenser unit 22 includes a cage 23, having air inlets 24 in a wall 25 thereof, 
and with air outlets 26 in an opposite wall thereof, for passage of air there-through in the 
direction of the arrows 28, 30, in response to operation of a rotating fan 31, suitably 
driven via a motor 32. The condenser 22 includes a condenser coil 33, which receives 
compressed gaseous fluids from a compressor 34, that, in turn, is driven by a motor 35 
to compress gaseous fluids such as freon or the like. The condenser unit 22 is mounted 
on the roof 11 outside the building 10, to dissipate noise form the compressor 34 and 
dissipate heat from the condenser 33, without interfering with occupants of the building. 

The condensed refrigerant is then delivered from the condenser 33, via a delivery 
line 36, through an expansion valve 37, wherein the high pressure gaseous fluid becomes 
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a lower pressure liquid that circulates through the feed lines 38, 40 and/or 41, to feed one 
or more associated evaporators, 42, 43 and/or 44, respectively. 

The evaporators 42, 43 and 44 are motor driven as at 45, whereby a single motor 
may drive all three evaporators. In the alternative individual motors could be used to 
drive each of the evaporators (not shown). 

Inside each of the evaporators 42, 43 and 44, there is provide an associated ice 
making apparatus 46, 47 and 48, respectively. 

Each of the evaporator/ice making apparatus may be constructed to be similar to 
those described in US Patents 5,394,708 and/or 6,134,908, the compete disclosures of 
which are herein incorporated by reference, or in accordance with the disclosures of other 
evaporator/nugget type ice making apparatus known in the art. 

The evaporators 42, 43 and 44 surround respective auger type ice making 
apparatus 46, 47, 48, which, being rotatably driven, scrape ice that is being formed on 
interior walls 50, 51, 52 and the scraped ice is then driven by means of the augers toward 
an upper end of each ice making apparatus, whereby nuggets are formed and delivered to 
ice nugget conduits 53, 54, 55, such that the ice nuggets are integrally formed and driven 
by means of the motor 45 that rotates the augers 46, 47, 48, through the conduits 53, 54 
and 55, to ice storage units 56 and 57. 

The compressor 34 creates a reduced pressure in its refrigerant input line 58, 
whereby refrigerant is drawn through the evaporators 42, 43 arid 44, completing the flow 
of refrigerant in a continuous cycle, as a closed refrigerant system. 

It will be seen that ice nuggets 60 and 61 are thus delivered into the storage unit 
56, via conduit ice nugget delivery lines 53, 54, at two different laterally spaced-apart 
locations within the storage unit 56, to facilitate a more even distribution of ice nuggets in 
the storage unit 56, than would be provided if nuggets were delivered to the storage unit 
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56 in a single, generally central location, whereby ice may form in a central generally 
conically-shaped pile (not shown). 

The ice making apparatus 48 located inside the evaporator 44 provides ice 
nuggets via conduit 55, to the ice storage unit 57, which is shown as a counter-height 
dispenser unit. 

It will be noted that both ice storage units 56 and 57 are adapted to continuously 
receive ice from the ice making apparatus, and that both storage units 56 and 57 are 
located at locations that are spaced apart from the ice making apparatus 46, 47 and 48. 
"Continuous" as used herein, will be understood to mean that the evaporators are 
continuously fed with refrigerant, and the ice making apparatus associated therewith are 
continuously fed with water, such that the augers inside the ice making apparatus can 
continuously scrape ice from being formed on cold walls thereof and continuously deliver 
the same through conduits to the ice storage units, as distinguished from making ice in 
batches and/or delivering ice in batches, as is the case with certain prior art equipment. It 
will be understood that, within the meaning of "continuous", the system of the present 
invention can be shut down periodically, for example, overnight when not in use, or at 
any other desired time. Also, within the understanding of continuous" herein, appropriate 
shut-off means may be provided, for shutting down the making and delivery of ice 
nuggets to the ice storage unit(s), as for example, if such storage unit(s) should become 
full, for example by shutting down the evaporator and/or the auger motor 45 or by 
opening any or all of switches 49, 49' and 49" as may be controlled by appropriate 
fullness sensors 59, 59' and 59", connected (by means not shown) to said switches and/or 
motor 45, for independent or simultaneous shutdown of said evaporators. 

It will also be noted that the ice nugget conduit delivery lines 53, 54 and 55 need 
not be located inmiediately above the storage units 56, 57, and that the evaporator/ice 
making apparatus 42, 46;43, 47 and 44, 48 likewise need not be located above the storage 
units 56, 57, for gravity feed, but rather ice nuggets delivered via conduit lines 53, 54 and 
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55 are driven via forces generated by the ice making apparatus 46, 47, and 48 and the 
drive 45 therefor. 

Thus, it will be seen that the ice making apparatus of this invention may be 
continually operative to deliver ice to storage units located some distance from the ice 
making apparatus, and also, if desired, at elevations located well above that of the ice 
making apparatus. 

It will be noted that the condensing unit 22 in accordance with this invention is 
located outside a building 10, remote from the evaporator/ice making apparatus in 
accordance with this invention. 

It will be apparent that in accordance with this invention various modifications 
may be made in the placement in the various components of this invention, in the use and 
operation thereof, in the use of pluralities of evaporator/ice making units, and in the use 
of pluralities of storage units, all within the spirit and scope of the invention as set forth 
in appended claims. 
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